Calyculin A-induced endothelial cell shape changes are independent of [Ca(2+)](i) elevation and may involve actin polymerization.
Changes in endothelial cell (EC) shape result in inter-EC gap formation and subsequently regulate transendothelial passage. In this work, we investigated the effects of protein phosphorylation (induced by inhibition of protein phosphatases) on EC shape changes. Treatment of bovine pulmonary artery endothelial cells (BPAEC) with calyculin A (100 nM, an inhibitor of protein Ser/Thr phosphatases 1 and 2A) resulted in cell retraction, surface bleb formation and cell rounding. Trypan blue and electrophysiological experiments suggested that the plasma membrane of these rounded cells maintained functional integrity. Calyculin A-induced morphological changes were strongly inhibited by staurosporine, but not affected by specific inhibitors of the myosin light chain (MLC) kinase, protein kinases A, C and G, and tyrosine kinases. The calyculin A effects were not mimicked by phorbol myristate acetate, dibutyryl cAMP, 8-bromo-cGMP or ionomycin. Cytochalasin B (an inhibitor of actin polymerization) almost completely abolished such shape changes while colchicine (an inhibitor of microtubule polymerization) had no inhibitory effect at all. Ca(2+) imaging experiments showed that the morphological changes were not associated with any global or local cytosolic Ca(2+) concentration ([Ca(2+)](i)) elevation. The results suggest that calyculin A unmasked the basal activities of some protein Ser/Thr kinases other than MLC kinase and protein kinases A, C and G; these unknown kinases might cause BPAEC shape changes by a mechanism involving actin polymerization but not [Ca(2+)](i) elevation.